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AIRCRAFT GALLEY SYSTEMS AND METHODS FOR MANAGING ELECTRIC 
POWER FOR AIRCRAFT GALLEY SYSTEMS 



TECHNICAL FIELD 

[0001] The following disclosure relates generally to aircraft galley systems and, 

more particularly, to systems and methods for managing electrical power for 
aircraft galley systems. 

BACKGROUND 

[0002] Commercial transport aircraft typically include service galleys for preparing 

meals and refreshments for passengers and crew. A typical service galley 
includes a number of electrical appliances or "inserts" such as ovens, coffee 
makers, trash compactors, and air chillers. Each of the appliances is 
independently connected to a power feeder that receives electrical power from an 
aircraft power source. Although most galley appliances operate in a cyclic nature, 
or for only short periods of time, the electrical power feeder must be sized to 
support a worst-case load event in which all of the appliances are operating at the 
same time. Sizing the power feeder for this worst-case scenario results in a 
relatively heavy and relatively expensive power feeder. 

[0003] Conventional transport aircraft typically allocate a preset amount of 

electrical power for galley operations. For example, a typical passenger jet may 
allocate between 90 and 100 KVA (Kilovolt-Amperes) for such operations. If a 
particular airline customer selects a suite of galley equipment that could 
potentially exceed the allocation of electrical power, then interlocks are 
incorporated into the galley power circuit to prevent an overload. Interlocks are 
switches that allow flight attendants to make power available to one appliance or 
one group of appliances, but not another appliance or another group of 
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appliances. In this way, power is available for only a subset of the galley 
appliances at any given time, thereby preventing the possibility of exceeding the 
power allocation. One downside of interlocks, however, is that they result in 
customization of the aircraft galley and additional complexity. Further, they 
require flight attendants to manually coordinate usage of various galley 
appliances. Having to manually coordinate appliance usage in this way often 
impacts the ability of the flight attendants to provide in-flight service in an efficient 
manner. In addition, this coordination increases flight attendant workload and 
may increase flight attendant training requirements. 

[0004] Electric power to galley systems on a conventional jet aircraft is typically 

cut off when the aircraft experience a significant power shortage. This event is 
referred to as a "load shed." When power is restored, the galley appliances may 
or may not, depending on the specific type of appliance, resume operation. One 
downside associated with load sheds is that flight attendants must guess at how 
to reset oven timers and other appliance settings to complete food preparation 
once power has been restored. 

[0005] Conventional transport aircraft typically use engine bleed air to drive 

hydraulic pumps, cabin pressurization equipment, anti-ice systems, and other 
aircraft systems. Running these systems on electric power from the engines, 
however, instead of engine bleed air may increase the fuel efficiency and thus 
lower the operating cost of the aircraft. However, increasing the number of 
aircraft systems using electric power may reduce the amount of electric power 
available for galley operations. For example, if a typical jet transport aircraft today 
allocates between 90 and 100 KVA for galley operations, in the future a 
comparable "more electric" aircraft may only allocate between 40 and 70 KVA for 
such operations. Accordingly, developing galley systems that use less aircraft 
power is an important step in the development of fuel efficient "more electric" 
aircraft. 
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SUMMARY 



[0006] The present invention is directed generally toward aircraft power systems 

and methods and systems for controlling aircraft galley equipment and managing 
electric power for such equipment. In one embodiment, a method for distributing 
electric power to a plurality of electrical devices in a vehicle in accordance with 
one aspect of the invention includes receiving at least a first operating command 
from a user for at least one of the plurality of electrical devices. In response to 
receiving the operating command, the method can further include polling the 
plurality of electrical devices for power requests and receiving at least one power 
request from the plurality of electrical devices in response to the poll. Power can 
then be distributed to the electrical devices based on the at least one power 
request received from the plurality of electrical devices. 

[0007] In one aspect of this embodiment, receiving the at least one power request 

from the plurality of electrical devices can include receiving a power request 
having a quantitative component and a qualitative component. In another aspect 
of this embodiment, the quantitative component can correspond to an electric load 
for operating the at least one electrical device, and the qualitative component can 
correspond to a need for operating the at least one electrical device. 

[0008] In another embodiment, a method for distributing electric power to a 

plurality of electrical devices on an aircraft in accordance with another aspect of 
the invention can include allocating a preset amount of aircraft electric power for 
operation of the plurality of electrical devices. The method can further include 
receiving a first power request for operation of a first electrical device and 
receiving at least a second power request for operation of a second electrical 
device. The first and second power requests can then be compared, and electric 
power can be distributed to the first and second electrical devices based on the 
comparison of the first and second power requests. In this embodiment, the total 
amount of electric power distributed to the first and second electrical devices does 
not exceed the preset amount of power originally allocated to the electrical 
devices. 

[03004-81 24/SL033360.229] -3- ! 2/9/03 



[0009] In another aspect of this embodiment, receiving a first power request for 

operation of a first electrical device can include receiving a first power request for 
performance of a first galley operation. Similarly, receiving at least a second 
power request for operation of a second electrical device can include receiving a 
second power request for performance of a second galley operation. In this 
embodiment, comparing the first power request to the second power request can 
include comparing a first request level associated with the first power request to a 
second request level associated with the second power request. 

[0010] In another embodiment, an aircraft system configured in accordance with 

one aspect of the invention includes an aircraft power source and at least first and 
second galley appliances operably coupled to the aircraft power source. The 
aircraft system can further include a controller operably coupled to the first and 
second galley appliances. The controller can be configured to receive a first 
power request from the first galley appliance and a second power request from 
the second galley appliance. The controller can be further configured to sort the 
first and second power requests and distribute power to the first and second 
galley appliances from the aircraft power source based on the sorting of the first 
and second power requests. 

[0011] In another aspect of this embodiment, the first power request can include a 

first qualitative component and the second power request can include a second 
qualitative component. Additionally, the controller can include a processor and a 
computer-readable medium. The computer-readable medium can include 
instructions causing the processor to sort the first and second power requests 
based on a comparison of the first qualitative component from the first power 
request to the second qualitative component from the second power request. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Figure 1 is a schematic top view of an aircraft having a galley system 

configured in accordance with an embodiment of the invention. 
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(0013) Figure 2 is an enlarged, front elevation view of a galley equipment suite 

configured in accordance with an embodiment of the invention. 
[0014] Figure 3 is an enlarged, front isometric view of a galley equipment suite 

configured in accordance with another embodiment of the invention. 
[0015] Figure 4A illustrates a display description configured to receive operating 

commands for a galley oven in accordance with an embodiment of the invention. 
[0016] Figure 4B illustrates a display description configured to receive operating 

commands for galley lights in accordance with an embodiment of the invention. 
[0017] Figure 4C illustrates a display description configured to receive an 

appliance selection in accordance with an embodiment of the invention. 
[0018] Figure 5 is a schematic diagram of a galley system configured in 

accordance with an embodiment of the invention. 
[0019] Figure 6 is a flow diagram illustrating a routine for managing the 

distribution of power to galley appliances in accordance with an embodiment of 

the invention. 

[0020] Figure 7 is a flow diagram illustrating a routine for generating a power 

request for an appliance in accordance with an embodiment of the invention. 

[0021] Figure 8 is a flow diagram illustrating a routine for responding to a power 

management command from a controller in accordance with an embodiment of the 
invention. 

DETAILED DESCRIPTION 

[0022] The following disclosure describes various aspects of aircraft galley 

systems including methods and systems for managing electric power for galley 
appliances. Certain details are set forth in the following description and in 
Figures 1-8 to provide a thorough understanding of various embodiments of the 
invention. However, other details describing well-known structures and systems 
often associated with aircraft and aircraft galley systems are not set forth in the 
following disclosure to avoid unnecessarily obscuring the description of the 
various embodiments of the invention. 
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[0023] Many of the details, dimensions, angles, and other features shown in the 

Figures are merely illustrative of particular embodiments of the invention. 
Accordingly, other embodiments can have other details, dimensions, and features 
without departing from the spirit or scope of the present invention. In addition, 
further embodiments of the invention may be practiced without several of the 
details described below. 

[0024] In the Figures, identical reference numbers identify identical or at least 

generally similar elements. To facilitate the discussion of any particular element, 
the most significant digit or digits of any reference number refer to the Figure in 
which that element is first introduced. For example, element 110 is first 
introduced and discussed with reference to Figure 1 . 

[0025] Figure 1 is a schematic top view of an aircraft 100 having a galley system 

110 configured in accordance with an embodiment of the invention. In one aspect 
of this embodiment, the aircraft 100 includes a wing 104 extending outwardly from 
a fuselage 102. Engines 105 (identified individually as a first engine 105a and a 
second engine 105b) are mounted to the wing 104 and, in addition to providing 
propulsive thrust to the aircraft 100, can also provide electric power to an aircraft 
power feed 108. 

[0026] In another aspect of this embodiment, the galley system 110 includes a 

plurality of galley complexes positioned within the fuselage 102 that receive 
electric power from the aircraft power feed 108. In the illustrated embodiment, the 
galley system 110 includes a first galley complex 111 positioned toward a mid 
portion of the fuselage 102, a second galley complex 112 positioned toward a 
forward portion of the fuselage 102, and a third galley complex 113 positioned 
toward an aft portion of the fuselage 102. The first galley complex 111 can be 
configured to serve passengers seated in business and economy class sections 
of the fuselage 102. In addition, the third galley complex 1 13 can be configured 
to supplement the service of passengers seated in the economy class section of 
the fuselage 102. The second galley complex 112 can be configured to serve 
passengers seated in a first class section of the fuselage 102. 
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[0027] In a further aspect of this embodiment, the first galley complex 111 

includes two main equipment suites 114 (identified individually as a first 
equipment suite 114a and a second equipment suite 114b), and two sidewall 
equipment suites 115 (identified individually as a left sidewall suite 115a and a 
right sidewall suite 115b). As described in greater detail below, in one 
embodiment the main equipment suites 114 can include a number of different 
electrical appliances for preparation of passenger food and drink. Such 
appliances can include, for example, ovens, coffee makers, trash compactors, and 
air chillers. The sidewall equipment suites 115 can include additional electrical 
appliances, additional counter space, and/or additional storage to facilitate food 
and beverage preparation. 

[0028] Although the aircraft 100 of the illustrated embodiment is representative of 

a passenger aircraft, the present invention is not limited to passenger aircraft. To 
the contrary, embodiments of the present invention are equally applicable to other 
types of aircraft, such as freight carriers and other transports having galleys for 
preparation of crew meals and refreshments. Accordingly, the invention is not 
limited to passenger aircraft, but extends to other vehicles and other types of 
aircraft. 

[0029] Figure 2 is an enlarged, front elevation view of the first equipment suite 

114a of Figure 1 configured in accordance with an embodiment of the invention. 
In one aspect of this embodiment, the first equipment suite 114a ("equipment 
suite 1 14a") includes a number of electrical appliances for use by flight attendants 
in preparing and serving in-flight meals and refreshments. These appliances can 
include, for example, ovens 220a-c, coffee makers 221 a-b, and a water boiler 223 
positioned above a counter 222. The equipment suite 1 14a can further include a 
trash compactor 230 and cold air outlets 227 positioned below the counter 222. 
Mobile food carts 226a-d are stowed under the counter 222 adjacent to the cold 
air outlets 227. The food carts 226 include inlets (not shown) configured to be 
positioned in front of the cold air outlets 227 to receive cold air from an air chiller 
228. Lighting for the equipment suite 1 14a is provided by ceiling lights 225a and 
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a counter light 225b. In addition to the foregoing electrical appliances, the 
equipment suite 114a can further include a plurality of storage containers 224a-d 
for storage of food, beverages, and/or serving materials. 

[0030] In another aspect of this embodiment, many of the electrical appliances in 

the equipment suite 114a include individual operating controls or user interfaces. 
For example, each of the ovens 220 can include an oven interface 232, and each 
of the coffee makers 221 can include a coffee maker interface 233. Similarly, the 
water boiler 223 can include a boiler interface 234, and the trash compactor 230 
can include a compactor interface 235. A control panel 246 can include control 
switches for those appliances that do not have dedicated user interfaces, such as 
the air chiller 228 and the lights 225. A circuit breaker panel 242 positioned 
adjacent to the control panel 246 can include a plurality of circuit breakers 244 
corresponding to each of the foregoing electrical appliances. 

[0031] In a further aspect of this embodiment, the equipment suite 1 14a includes a 

controller 240 operably coupled to each of the electrical appliances described 
above. As described in greater detail below, in one embodiment the controller 
240 is configured to receive power requests from the appliances during operation 
and budget or manage the distribution of power to the appliances in response to 
the requests. By managing the distribution of electric power to the appliances in 
this way, the total amount of power used by the galley systems can be 
significantly reduced. As a result, more power is available for other aircraft 
systems and the demand on the engines is reduced, thereby increasing fuel 
efficiency. In addition, reducing the overall power needs of the equipment suite 
114a can also allow a reduction in the size and gauge of the corresponding 
electrical hardware that transmits the power from the aircraft power feed 108 
(Figure 1) to the equipment suite 114a, thereby reducing aircraft weight and 
further increasing fuel efficiency. As further described in greater detail below, the 
controller 240 can manage the distribution of electrical power to the appliances in 
such a way as to not significantly impact the routine food-service operations 
carried out by the flight attendants during a typical flight. 
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[0032] Figure 3 is an enlarged, front isometric view of a galley equipment suite 

314 configured in accordance with another embodiment of the invention. The 
equipment suite 314 can include ovens 320a-b, coffee makers 321 a-b, a water 
boiler 323, and a trash compactor 330. These appliances can be at least 
generally similar in structure and function to the corresponding appliances 
described above with reference to Figure 2. In contrast to the appliances 
described above with reference to Figure 2, however, the appliances in Figure 3 
lack individual user interfaces having a complete set of operational controls. 
Instead, the appliances in Figure 3 include simplified user interfaces to facilitate 
remote control of the appliances via a display screen 350. For example, each of 
the ovens 320 can include a simplified user interface 360. The simplified user 
interface 360 can include a selector 363, a first indicator 361, and a second 
indicator 362. When a flight attendant desires to use one of the ovens 320, the 
flight attendant depresses the corresponding selector 363. Doing so causes 
control information for the particular oven 320 to be displayed immediately on the 
display screen 350. As explained in greater detail below, the flight attendant can 
then input the various control settings (i.e., operating commands) for the oven 320 
via the display screen 350. In a further embodiment, the flight attendant can 
depress the selector 363 for a particular period of time to initiate a specific action, 
such as starting and/or stopping the appliance. 

[0033] When a particular oven 320 is operating properly, the first indicator 361 

can illuminate, indicating normal operation. In one embodiment, flashing of the 
first indicator 361 can signify that the desired operation is complete (e.g., the 
warming period is over) or that the desired operation requires the attention of the 
flight attendant (e.g., the contents of the oven 320 need to be turned). In another 
embodiment, the second indicator 362 can illuminate to signify that the particular 
appliance is off or, alternatively, not ready for operation. Additionally, flashing of 
the second indicator 362 can be used to signify a failure of the particular 
appliance. 
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[0034] Although the foregoing description of the simplified user interface 360 

focused on the ovens 320, each of the other electrical appliances in the 
equipment suite 314 can include a similar simplified user interface to facilitate 
control of the appliances via the display screen 350. Accordingly, incorporation of 
the display screen 350 can eliminate the need for the control panel 246 of Figure 
2. The space normally utilized by the control panel 246 can now be used for 
additional storage space or for additional galley appliances. Alternatively, 
eliminating the control panel 246 can make the galley complex smaller and lighter. 

(0035) In one embodiment, the display screen 350 can include a thin Liquid 

Crystal Display (LCD) touch-screen or other graphic display device. Having very 
little depth, the display screen 350 can be mounted on an inside wall of the first 
galley complex 111 (Figure 1) and not consume much space. In another 
embodiment, the display screen 350 can be a "stand-alone" part not operably 
connected to other galley complexes. Alternatively, in a further embodiment, the 
display screen 350 can be combined in function with existing Attendant Control 
Panels (ACPs) (not shown) or other display screens located elsewhere in the 
cabin to further reduce costs. In one aspect of this further embodiment, a flight 
attendant can remotely control or monitor one or more of the appliances in the 
first galley complex 111 (Figure 1) from another galley complex (e.g., the second 
or third galley complexes 112 and 113), an ACP positioned between galley 
complexes, or a wireless hand-held device (not shown). Use of a wireless hand- 
held device can enable the flight attendant to input operating commands or 
monitor the operating status of a particular galley appliance when away from the 
galley complex. Further, in other embodiments, the wireless device can be a 
device worn by a flight attendant, attached to a galley cart, or otherwise 
incorporated into a galley cart for access during sen/ice. 

[0036] Although not shown in Figure 3, in a further aspect of this embodiment, 

each of the electrical appliances in the equipment suite 314 can be operably 
coupled to a controller that is at least generally similar in structure and function to 
the controller 240 described above with reference to Figure 2. Accordingly, 
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during normal operation of the electrical appliances in Figure 3, the controller 
receives power requests from the various appliances and then manages 
distribution of power to the appliances in a manner that keeps the overall power 
usage below a preset level while not impacting flight attendant activities. 

[0037] In another aspect of this embodiment, the equipment suite 314 includes a 

call-light panel 326 positioned toward a ceiling portion of the galley complex and 
operably coupled to the display screen 350. The call-light panel 326 can include 
a plurality of lights 327a-/ corresponding to different passenger seating zones, 
passenger seats, lavatories, and/or other passenger self-serve areas. In one 
embodiment, the lights 327 on the call-light panel 326 can illuminate when a 
passenger in a corresponding seat requests the attention of a flight attendant. 
When this occurs, the flight attendant can access a corresponding display on the 
display screen 350 to obtain more information about the passenger request (such 
as a specific seat number), and/or to turn off the call-light before attending to the 
needs of the passenger. 

[0038] One feature of the embodiments described above with reference to Figure 

3 is that use of the display screen 350 enables each appliance to have a minimal, 
low-cost set of controls. Further, the appearance and meaning of the controls can 
be standardized so that the meaning becomes intuitive at a glance. Another 
feature of these embodiments is that pressing the selector 363 causes the status 
information or control menu for that particular appliance to be immediately 
displayed on the display screen 350. One benefit of this feature is that the 
selector 363 eliminates the need for the flight attendant to navigate through 
menus via the display screen 350 to find the particular appliance. Further, this 
reduces the opportunity for an error such as inadvertently turning on the wrong 
appliance. 

[0039] Networking of galley appliances as described above can provide a number 

of other benefits and opportunities. For example, in one embodiment a first flight 
attendant can take passenger orders on a wireless hand-held device that 
automatically transmits the orders to the display screen 350. In this embodiment, 
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a second flight attendant can read the orders and begin preparing them. Further, 
the orders can direct the second flight attendant as to what food trays should be 
loaded into what ovens to optimize service. Alternatively, the orders from the 
wireless hand-held device can be transmitted directly to a particular oven to 
initiate warming of a particular order. A further benefit of networking in the 
foregoing manner is that galley inventory can be tracked, and restocking orders 
can be generated for aircraft caterers before the aircraft has landed. Additionally, 
a Radio Frequency Identification (RFID) tag can be embedded into food 
packaging to assist with inventory purposes. In addition to inventory 
management, RFID technology can also be used to automatically instruct ovens 
on heating processes and to identify items that should not be heated together in 
the same oven. Yet another benefit of networking is that it can enable each of the 
galley appliances to automatically call ahead to ground personnel if service or 
maintenance is required. 

[0040] Figures 4A-C are diagrams illustrating text and graphics that can be 

displayed on the display screen 350 of Figure 3 for operating one or more of the 
appliances in the equipment suite 314 in accordance with embodiments of the 
invention. Figure 4A, for example, illustrates a display description 400 for 
operating one of the ovens 320. In one aspect of this embodiment, the display 
description 400 includes an oven identifier icon 402, operating parameter fields 
404, and touch-pad controls 406. The touch-pad controls 406 can include a 
plurality of touch-keys for starting and stopping the oven and setting or changing 
the values displayed in the operating parameter fields 404. The operating 
parameters can include time and temperature. 

[0041] Figure 4B illustrates a display description 410 for controlling the lighting in 

the galley complex. In one aspect of this embodiment, the display description 410 
includes a light icon 412 providing a quick visual identifier of the appliance being 
controlled. The display description 410 can further include a brightness indicator 
414 and a touch-pad 416 that includes a plurality of touch-keys for controlling the 
light setting. 
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[0042] Figure 4C illustrates a display description 420 for selecting an electrical 

appliance in the equipment suite 314 to control. In one aspect of this 
embodiment, the display description 420 can be used by a flight attendant to 
remotely select one of the appliances without having to depress the selector 363 
(Figure 3) associated with the particular appliance. In the illustrated embodiment, 
the display description 420 includes a list 426 of those appliances that can be 
remotely controlled via the display screen 350. The list 426 can include a touch- 
key associated with each appliance, including, for example, oven touch-keys 
428a, coffee maker touch-keys 428b, overhead and counter light touch-keys 
428c, an air chiller touch-key 428d, and a water boiler touch-key 428e. When a 
flight attendant desires to operate one of the corresponding appliances, the flight 
attendant merely selects the corresponding touch-key to bring up a display 
description corresponding to that particular appliance. For example, if the flight 
attendant selects one of the oven touch-keys 428a, a display description similar to 
the display description 400 illustrated in Figure 4A is then displayed. In this 
manner, the flight attendant can remotely program and/or operate one or more of 
the appliances in the equipment suite 314 from the display screen 350 without 
having to move from appliance to appliance. 

[0043] In another embodiment similar to the embodiment illustrated in Figure 4C, 

a display description can include a schematic diagram of a galley equipment suite 
with symbols and/or other identifiers identifying the various appliances. The 
symbols can be arranged in the display description in a way that intuitively reflects 
the relative locations of the appliances in the aircraft. In this embodiment, when a 
flight attendant desires to operate one of the appliances, the flight attendant 
merely selects the symbol corresponding to the particular appliance to bring up a 
display description for controlling the appliance. 

[0044] Figure 5 is a schematic diagram of a galley system 500 configured in 

accordance with an embodiment of the invention. In one aspect of this 
embodiment, the galley system 500 includes the controller 240 and the circuit 
breaker panel 242 described above with reference to Figure 2. The circuit 
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breaker panel 242 receives electric power from the aircraft power feed 108 and 
can provide power to a plurality of galley appliances as directed by the controller 
240. The controller 240 receives operating power from the circuit breaker panel 
242 and is operably coupled to each of the galley appliances. The galley 
appliances can include, for example, ovens 520a-c, coffee makers 521 a-b, a 
water boiler 523, a trash compactor 530, an air chiller 528, and lights 525. 
[0045] For those equipment suites that include the display screen 350 for remote 

control of galley appliances (such as the equipment suite 314 of Figure 3), the 
controller 240 can be operably coupled to the display screen 350 to receive 
appliance operating commands from a flight attendant or other user. Conversely, 
for those equipment suites that lack the display screen 350 and instead include 
individual user interfaces on each of the appliances (such as the equipment suite 
114a of Figure 2), each of the appliances can receive such operating commands 
directly from the user. 

[0046] In another aspect of this embodiment, each of the galley appliances listed 

above can include a memory 543 (identified individually as memories 543a-/") for 
storing computer-readable instructions, a processor 542 (identified individually as 
processors 542a-/") for executing the instructions stored in the memory 543, and a 
controller interface (not shown) for operably connecting to the controller 240. As 
described in greater detail below, in one embodiment the instructions stored in the 
memory 543 can enable the processor 542 to generate power requests that are 
sent to the controller 240 requesting power for operation. The controller 240 can 
include a controller processor 544 for executing computer-readable instructions 
stored in a memory 545. As further described in detail below, in another 
embodiment the instructions stored in the memory 545 can enable the controller 
processor 544 to respond to power requests from the appliances by budgeting the 
distribution of power to the appliances. The power can be budgeted in such a 
way that the total amount of power used by the galley equipment does not exceed 
the preset amount of power allocated to the galley by the aircraft power feed 108. 
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[0047] The galley system 500 is operable in at least two different embodiments. 

In a first embodiment corresponding to Figure 2, one or more of the galley 
appliances (i.e., the ovens 520, the coffee makers 521, the water boiler 523, the 
trash compactor 530, the air chiller 528, and/or the lights 525) includes an 
individual user interface configured to receive operating commands from a user. 
In this embodiment, flight attendants can turn on the individual appliances and set 
the operating parameters as needed with the user interfaces. In response to 
being turned on, the appliances can generate power requests that are transmitted 
to the controller 240. In one embodiment described in greater detail below, the 
power requests can have two components. The first component is a quantitative 
component corresponding to the amount of power or "load" the appliance 
currently requires to comply with the operating command from the flight attendant. 
The second component is a qualitative component corresponding to the level or 
the "request level" at which the appliance currently needs the power to comply 
with the operating command. Upon receiving the power requests from the 
respective appliances, the controller 240 can compare and sort the requests in 
descending order based on the request level. The controller 240 can then 
distribute power to the appliances, starting at the top of the list, until all of the 
allocated power has been distributed. In this way, the controller 240 does not 
exceed the preset amount of power allocated to the galley by the aircraft power 
feed 108. If, as a result of having a lower request level, a particular appliance 
does not receive the power it requested, that appliance can automatically adjust 
future power requests to ensure that the end result desired by the flight attendant 
is ultimately met. 

[0048] In a second embodiment corresponding to Figure 3, one or more of the 

galley appliances lacks an individual user interface for receiving operating 
commands from a flight attendant. In this embodiment, the flight attendant inputs 
operating commands for such appliances via the display screen 350. Upon 
receiving the various operating commands via the display screen 350, the 
respective appliances generate power requests that are transmitted to the 
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controller 240 as described above. The controller 240 responds to the power 
requests by comparing and sorting them in descending order of request level and 
distributing power to the appliances accordingly. In either of the two operating 
embodiments described above for the galley system 500, a wireless hand-held 
device 586 can be used to exchange information with the controller 240. Such 
information can include user operating commands sent from the wireless device 
586 to the controller 240 via, for example, the display screen 350, as well as 
operational status information sent from the various galley appliances to the 
wireless device 586 via, for example, the controller 240. 

[0049] In each of the foregoing embodiments, the appliances can submit more 

than one request for multiple loads. For example, the ovens 520 may require one 
load for heating elements and a separate load for convection fans. Similarly, the 
air chiller 528 may require one load for a compressor and another load for a 
blower. Further, the coffee makers 521 can include tank heaters, hot plates 
(under a carafe), and brew solenoids that all require separate loads. 

[0050] In addition, in each of the foregoing embodiments, the operating 

commands for the various appliances originate from a flight attendant or other 
user. The present invention, however, is not limited to such embodiments. In 
other embodiments, operating commands for the various appliances as well as 
other electrical equipment can be automatically generated and transmitted to the 
appliances/equipment. For example, in one such embodiment, operating 
commands can be automatically generated when an aircraft takes off, or at 
another preselected time during a flight. Such automatic commands can be 
generated by a flight computer or other programmable device. Alternatively, such 
commands can be generated by a ground station and wirelessly transmitted to the 
aircraft. 

[0051] As explained above, in one embodiment each of the galley appliances can 

be configured to transmit power requests as needed for operation to the controller 
240. The power request can have two components: a load and a request level. 
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Table 1 below illustrates a scheme for power request levels in accordance with 
one embodiment of the invention. 

Table 1 



Reauest Level 


np^rrintion 


7 


Needs constant oower or short-term oower to 




support an operating command 


6 


Strongly needs power 


5 


Needs power 


4 


Ready to start 


3 


Wants power 


2 


Boost 


1 


No power 


0 


Off 



[0052] In one aspect of this embodiment, request level 7 indicates that the 

associated appliance needs constant power or short-term power to support a 
particular user operating command. Such a level may be appropriate in at least 
two different circumstances. The first circumstance may be where the appliance 
does not cycle and maintaining the requested load is very important or essential 
to performing the desired operation. One example of a level 7 power request is a 
forced convection fan within an oven that must be kept operational at all times 
when the oven is operating to ensure consistent food quality. The second 
circumstance in which a level 7 power request may be appropriate is when a 
particular operation requires timely initiation. For example, if a flight attendant 
turns on the trash compactor 530, he or she may not want to wait for it to operate. 
Similarly, in selected embodiments a level 7 power request may be appropriate for 
an activity like brewing coffee. 

[0053] In another aspect of this embodiment, a level 6 power request can 

correspond to a power request from cyclic equipment, such as one of the ovens 
520, that is currently significantly below normal operating temperature. For 
example, in one embodiment the ovens 520 can issue level 6 power requests if 
the temperature is more than about 60 degrees below the set temperature. In this 
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embodiment, the level 6 power request would help minimize time at low operating 
temperatures and improve food quality. In a further aspect of this embodiment, a 
level 5 power request can be similar to the level 6 request but, in the oven 
example, can be used when the current temperature is below normal operating 
temperature but not as far below as a level 6 request. For example, in one 
embodiment the ovens 520 can issue level 5 power requests if the temperature is 
between about 20 to about 60 degrees below the set temperature. 

[0054] In yet another aspect of this embodiment, a level 4 power request can 

correspond to an appliance being initially turned on. In this embodiment, the level 
4 power request indicates that the appliance is ready to start operating. If power 
is denied, the request level remains at level 4 and the timer associated with the 
appliance will not run. Once power is granted to the appliance, the appliance 
submits subsequent power requests at other request levels as appropriate. 

[0055] In a further aspect of this embodiment, a level 3 power request may be 

appropriate when the actual temperature (staying with the oven example) is close 
to the set temperature but still below the set temperature. For example, in one 
embodiment the ovens 520 can issue level 3 power requests if the temperature is 
less than about 20 degrees below the set temperature. Ideally, in this 
embodiment, a level 3 request maintains the temperature of the oven with normal 
cycling. 

[0056] In yet another aspect of this embodiment, a level 2 power request may be 

appropriate when the oven temperature is above the set temperature. For 
example, in one embodiment the ovens 520 can issue level 2 power requests if 
the oven temperature is less than about 30 degrees above the set temperature. 
Although normally an oven would be cycled off at this temperature, it may be 
advantageous to request additional power if available at this time so that the oven 
can "boost" the temperature in preparation for future periods where power may be 
unavailable. In this embodiment, the controller 240 may provide power to the 
appliance if it is available and the controller 240 determines that there could be a 
shortage of power soon. In such an event, the oven is boosted to help it get 
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through the next power shortage. This boosting can also be used to de- 
synchronize oven cycles between two or more of the ovens 520. 

[0057] In a further aspect of this embodiment, a level 1 power request may be 

appropriate if the oven temperature is excessively high such that the food could 
be burned. For example, in one embodiment the ovens 520 can issue level 1 
power requests if the oven temperature is greater than about 30 degrees above 
the set temperature. If such a level is requested, the controller 240 will not grant 
power to the appliance but instead will use the information in considering whether 
other equipment should be boosted. 

[0058] In yet another aspect of this embodiment, a level 0 power request may be 

appropriate if the corresponding appliance is functionally "OFF" or otherwise not 
operational. In this scenario, power is not needed by the appliance and the 
controller 240 will not grant power to the appliance. Further, the controller 240 
will not take the appliance into consideration when determining the power budget 
for the equipment suite. 

[0059] As those of ordinary skill in the art will appreciate, the foregoing request 

levels are merely illustrative of one particular embodiment of the invention. 
Accordingly, in other embodiments, more or fewer request levels having other 
associated parameters can be employed to manage distribution of electrical 
power to galley appliances and other equipment. 

[0060] The galley system 500 can compensate for an electric load shed and 

maintain food quality in one embodiment as follows. Such a load shed may occur, 
for example, in a situation where the aircraft needs a substantial portion of the 
available electric power for an in-flight engine restart. In such a situation, a bus 
power control unit 580 sends a signal to the controller 240 indicating that the 
amount of power available for galley operations will be reduced to a particular 
level. In response, the controller 240 denies power to at least some of the galley 
appliances, such as those drawing the most power. At all times, however, each 
appliance continues to draw at least enough power so that the associated 
processor 542 can track the status of the operation the appliance was performing. 
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When power to the appliance is resumed, the processor 542 automatically adjusts 
the associated device timer to compensate for the period in which power was 
denied. In the case of one of the ovens 520, for example, the timer would 
increase the cooking period and/or temperature to provide the desired result. 
Conversely, if a power boost to the particular appliance is available, then the timer 
would decrease the cooking time and/or temperature. The processor 542 can 
determine the actual cooking time based on the desired final food temperature 
and can adjust the time based on essentially any load shed and/or power boost 
scenario. In contrast, when conventional aircraft experience a load shed, the 
appliances must be manually reset in order to complete the operations they were 
performing. 

[0061] In a further embodiment, the controller 240 can be used in conjunction with 

remote-control circuit breakers (not shown) that replace the circuit breaker panel 
242 described above with reference to Figures 2 and 5. Thus, physical access to 
circuit breakers is no longer required in this embodiment. In addition, the remote- 
control circuit breakers can be located in an overhead space or other out-of-the- 
way space that is not visible from the aircraft cabin. Locating the remote-control 
circuit breakers in this manner can increase cabin space and improve the 
appearance. 

[0062] If the controller 240 is linked with other components of an aircraft data 

network, then it can also be used to drive call-lights, passenger information signs, 
oxygen drops, or other equipment from within a galley complex. For example, in 
yet another aspect of this embodiment, the controller 240 can be operably 
coupled to a plurality of call-lights 582a-/ and one or more passenger information 
signs 584. If a passenger calls a flight attendant using one of the call-lights 582, 
a corresponding signal or message can be displayed on the display screen 350 
summoning a flight attendant to the corresponding passenger seat. In another 
embodiment, a flight attendant can select a particular type of graphics or text for 
the passenger information sign 584 via the display screen 350, and then cause 
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the message to be displayed by selecting an appropriate touch-key on the display 
screen 350. 

[0063] Traditionally, aircraft include customized wiring to support appliances and 

other electrical equipment. In contrast, a network system such as that described 
above with reference to Figure 5 that networks the appliances and other electrical 
items to the controller 240 can allow the electrical interface with the aircraft and 
the aircraft-side wiring to be more standardized and less extensive, reducing non- 
recurring costs for engineering and manufacturing. Further, with the addition of 
the display screen 350, the controller 240 can serve as a centralized user 
interface for the entire galley system 110 (Figure 1). In such embodiments, the 
display screen 350 replaces the individual controls and displays on each galley 
appliance, thereby reducing the cost of each appliance and improving the space- 
efficiency and overall appearance of the galley complex. 

[0064] Figure 6 is a flow diagram of a routine 600 for managing the distribution of 

power to galley appliances in accordance with an embodiment of the invention. In 
one aspect of this embodiment, the routine 600 can be implemented by the 
controller processor 544 of Figure 5 in accordance with computer-readable 
instructions stored on the controller memory 545. In other embodiments, the 
routine 600 can be implemented by other devices to control appliances and/or 
other types of electrical equipment in aircraft and other vehicles. 

[0065] In another aspect of this embodiment, the routine 600 starts when a flight 

attendant or other user inputs operating commands to one or more of the galley 
appliances or otherwise turns the appliance "ON." In another embodiment, the 
routine 600 can be running constantly as long as the controller 540 is operational. 
In block 602, the routine 600 polls the appliances for power requests. As 
discussed above, each power request can include a quantitative portion or "load," 
and a qualitative portion or "request level." In block 604, the routine 600 receives 
power requests from the appliances in response to the poll. In block 606, the 
routine 600 sorts the power requests in descending order based on the request 
levels (e.g., levels 7-0). In one embodiment, the routine 600 can compare the 
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power requests to each other first to ascertain the respective request levels 
before sorting them according to request level. 
[0066] In block 608, the routine 600 resets a power budget counter to the full 

amount of electric power allocated to the galley equipment at that particular point 
in time. For example, in one embodiment the aircraft power system may normally 
set the galley power budget at about 70 KVA. However, at a particular point in 
time, the aircraft power system may change the galley power budget to a lesser 
amount, such as about 40 KVA, to conserve power for other operations or for 
other reasons. 

[0067] After the power budget counter has been reset, in block 610, the routine 

600 reads the first power request from the sorted list of power requests. In 
decision block 612, the routine 600 determines if there is enough power in the 
power budget to supply the load in the first power request. If so, then the routine 
600 proceeds to decision block 614 to determine the request level of the first 
power request. As discussed above, in one embodiment there are eight different 
levels of power request (i.e., levels 0-7) corresponding to different levels of need. 
If the request is a "power wanted" request (i.e., a level 3-7 request), then the 
routine 600 proceeds to block 616 and grants power to the appliance at the 
requested load. 

[0068] If, instead, the request is a "boost" request (i.e., a level 2 request), then the 

routine 600 proceeds to decision block 622 to determine if boosting of the 
appliance is needed and/or if sufficient power for boosting is available. If 
sufficient power for boosting is not available and/or boosting is not needed, then 
the routine 600 proceeds to block 624 and denies power to the requesting 
appliance. Alternatively, if power to boost the appliance is available and/or 
needed, then the routine 600 proceeds to block 616 and grants power to the 
requesting appliance. After power is granted to a requesting appliance in block 
616, the routine 600 proceeds to block 618 and decrements the power budget 
accordingly. The routine 600 then proceeds to block 620 and reads the next 
power request in descending order. 
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[0069] Returning to decision block 614, if the power request is a "power not 

wanted" request (i.e., a level 0 or 1 request), then the routine 600 proceeds to 
block 624 and denies power to the requesting appliance. After power to the 
appliance has been denied, the routine 600 proceeds to block 620 and reads the 
next power request from the list in descending order. In decision block 626, the 
routine 600 determines if there are any more requests in the list of power 
requests. If there are no more requests in the list, then the routine 600 returns to 
decision block 602 and repeats. In one embodiment, the routine 600 can repeat 
periodically, for example, on approximately one or two second intervals. 

[0070] Conversely, if the routine 600 is not at the end of the request list, then from 

decision block 626 the routine 600 proceeds to decision block 612 and 
determines if there is enough power in the budget to fulfill the load associated 
with the next power request. From this point, the routine 600 repeats as 
described above until each power request in the sorted list of power requests has 
been met or denied and/or the amount of power in the power budget has been 
depleted. 

[0071] One feature associated with the routine 600 described above is that a 

plurality of galley appliances can be operated without exceeding a preset power 
budget. One benefit of this feature is that the amount of electric power can be set 
at a relatively low level, resulting in a lighter electric power system and greater 
aircraft fuel efficiency. Another feature associated with the routine 600 is that 
although the overall power level may be preset to a relatively low level, the 
appliances can still perform their particular operations without impacting flight 
attendant operations such as the preparation of food and beverages. As 
explained above, this feature is implemented by the appliance processors that 
can adjust the timers and operating programs for the respective appliances to 
accommodate interruptions or reductions in electric power. One advantage of this 
feature is that the galley appliances can be operated at a lower power level, 
thereby conserving aircraft power, while at the same time not impacting flight 
attendant operations in a way that would result in poor passenger service. 
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[0072] Figure 7 is a flow diagram of a routine 700 for generating a power request 

in accordance with an embodiment of the invention. In one aspect of this 
embodiment, the routine 700 can be implemented by the appliance processors 
542 operating on the respective galley appliances. In other embodiments, such a 
routine can be implemented by other electrical devices in aircraft and other 
vehicles. In block 702, the routine 700 is polled by the controller 240 for one or 
more power requests. In block 704, the routine 700 responds to the poll by 
determining the amount of power needed (i.e., the load) to comply with a 
particular operating command from a flight attendant or other user. The appliance 
can make this determination based on a number of factors including, for example, 
the desired operating mode, the load characteristics, etc. 

[0073] In block 706, the routine 700 determines the qualitative need for the power 

(i.e., the request level of the power request). The appliance can determine the 
request level based on a number of factors including, in the case of an oven, the 
actual temperature of the oven, the desired temperature, the particular operating 
mode, user actions, etc. After determining the two components of the power 
request, the routine 700 proceeds to block 708 and transmits the power request to 
the controller 240. As discussed above with reference to Figure 6, in one 
embodiment the controller 240 can periodically issue poll commands to the 
appliances. Accordingly, in this embodiment, the routine 700 returns to block 702 
after completing block 708 and waits for the next poll command from the controller 
240. 

[0074] In the embodiment described above with reference to Figures 6 and 7, the 

controller 240 issues a poll command to the appliances, and the appliances 
respond by generating power requests that are transmitted back to the controller 
240. In another embodiment, however, the controller 240 can perform all of these 
functions. In this other embodiment, the controller 240 receives the operating 
commands from the flight attendant and unilaterally determines the appropriate 
power request for each of the corresponding appliances. The controller 240 then 
manages the distribution of electrical power to the respective appliances in 
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accordance with, for example, the routine 600 described above with reference to 
Figure 6. Accordingly, one benefit of this particular embodiment may be that the 
galley appliances can be made somewhat simpler by not including either the 
appliance processor 542 or the memory 543. In a further embodiment that is 
slightly different from the embodiment described above with reference to Figures 
6 and 7, the appliances can automatically generate and transmit power requests 
to the controller 240 immediately after being turned on and without being polled or 
prompted by the controller 240. 
[0075] Figure 8 is a flow diagram of a routine 800 for responding to a power 

management command from the controller 240. In one aspect of this 
embodiment, the routine 800 can be implemented by the appliance processors 
542 operating on the various galley appliances. In block 802, the routine 800 
receives a power management command from the controller 240 in response to 
sending the controller 240 a power request. In decision block 804, the routine 
800 determines if the power request was granted. If the power request was 
granted, then in block 806 the routine ensures that the power to the appliance is 
"ON." Alternatively, if power to the appliance was denied by the controller 240, 
then in block 808 the routine ensures that power to the appliance is "OFF." After 
performing either block 806 or 808, the routine 800 proceeds to block 810 and 
transmits a confirmation to the controller 240 that the power management 
command was complied with. The routine 800 then returns to block 802 and 
repeats. 

[0076] The term "processor" as generally used herein refers to any logic 

processing unit, such as one or more central processing units (CPUs), digital 
signal processors (DSPs), application-specific integrated circuits (ASIC), etc. 
While the processors and memories discussed above are shown as separate 
blocks, some or all of these blocks can be monolithically integrated onto a single 
chip. Further, while many of the embodiments are shown and described as being 
implemented in hardware (e.g., one or more integrated circuits designed 
specifically for a task), such embodiments could equally be implemented in 
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software and be performed by one or more processors. Such software can be 
stored on any suitable computer-readable medium, such as microcode stored in a 
semiconductor chip, on a computer-readable disk, or downloaded from a server 
and stored locally at a client. 

[0077] Certain embodiments of the invention have been described above in the 

general context of computer-executable instructions, such as program modules 
being executed by a general purpose computer. Those skilled in the relevant art 
will appreciate that the invention can be practiced with other computer system 
configurations, including Internet appliances, hand-held devices, multiprocessor 
systems, microprocessor-based or programmable consumer electronics, network 
PCs, mini computers, mainframe computers, and the like. The invention can be 
embodied in a special purpose computer or data processor that is specifically 
programmed, configured or constructed to perform one or more of the computer- 
executable instructions explained in detail above. The invention can also be 
practiced in distributed computing environments where tasks or modules are 
performed by remote processing devices, which are linked through a 
communications network. In a distributed computing environment, program 
modules may be located in both local and remote memory storage devices. 

[0078] From the foregoing, it will be appreciated that specific embodiments of the 

invention have been described herein for purposes of illustration, but that various 
modifications may be made without deviating from the spirit and scope of the 
invention. For example, although the foregoing disclosure includes descriptions 
of methods and systems for managing the distribution of power to galley 
appliances on aircraft, in other embodiments of the invention, similar methods and 
systems can be employed to manage the distribution of power to other aircraft 
systems. For example, in one other embodiment, such methods and systems can 
be employed to manage the distribution of power to in-flight entertainment 
systems or other passenger-related systems, such as in-seat personal computers 
and telephones. In further embodiments, such methods and systems can be 
employed to manage the distribution of power to certain aircraft flight systems, 
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such as nonessential flight systems. In yet other embodiments, the methods and 
systems described above can be used in vehicles other than aircraft, such as 
boats, buses, cars, and trains, to name a few. Accordingly, the invention is not 
limited except as by the appended claims. 
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